Introduction
The atmospheric concentration of methane (CH4), a wellknown radiatively important trace gas, is increasing at a rate of about 1% per year [Dlugokencky, 1994] . Efforts are under way to understand the global CH4 budget as well as the direct and indirect effects of the increase on climate. Methane emission from high-latitude wetlands is an important term in the global budget, and considerable effort has been directed over the last decade toward obtaining CH4 flux measurements in a range of locations Bartlett and Harris& 1993; Reeburgh et al., 1994; Vourlitis and Oechel, 1997] . Scaling site level flux measurements up to regional and global scales is an essential part of constructing global and regional material budgets that can be used as a basis for evaluating the effects of climate change. Because of spatial and temporal variability in flux measurements, as well as spatial variability in site types, scaling is difficult [Matson et al., 1989] and is the subject of active investigation using several approaches.
One approach to obtaining emission estimates is to estimate areal coverage of various site types (extensive variable) and multiply by measured fluxes (intensive variable). Vegetation is a measurements were froln a single Swedish study conducted over a decade earlier [Svensson, 1973] . used a 4 year time series of CH4 fluxes from permanent sites, but their areal weighting by vegetation cover types was based on literature values, not actual measurements. The flux transect study of Whalen and Reeburgh [1990] involved seasonal CH4 flux measurements at fixed intervals along the Trans-Alaska Pipeline haul road but required assumptions about the duration of the emission season. Many of the available CH4 flux measurements, which are reviewed by Bartlett and Harriss [1993] , have resulted from short-term campaigns that frequently span only a portion of the growing season. Winter flux measurements are rare [Whalen and Reeburgh, 1988; Dise, 1992] . There is a strong North American bias in CI-I4 flux data sets, and additional transect measurements and long-term observations similar to those by Chrtstensen et al. [ 1995] and Panikov et al. [ 1993] are needed.
Methane flux measurements can be made at scales larger than chambers with aircraft boundary layer measurements (100 •km) or micrometeorological measurements using towers (100 m). 1994]. This improved agreement during NOWES/ABLE 3B can be attributed to three factors: 1) the dominant CH4 source was pools on the peatland, which were well resolved by rexnote sensing, 2) overall fluxes were low and site emissions were similar, and 3) peat temperature was the dominant control on emission (N. T. Roulet, personal communication, 1998 CH4 flux) of the CH4 emission season were estimated using soil temperatures. The beginning of the CH4 emission season was taken as the date at which the soil temperature at 10 cm depth rose above 0øC. Similarly, the end of the emission season was taken as the first day the soil temperattire at 10 cm was less than 0øC. The observed fluxes were linearly extrapolated to zero at these dates and were integrated using the trapezoidal role to obtain annual CH4 emission.
Methane fluxes from lakes were calculated using the stagnant film method [Kling et al., 1992] , which involves estimating the surface film thickness from wind speed and the flux from the film thickness and the water-air concentration difference. Methane fluxes from streams were estimated using measured concentrations and evasion coefficients determined by addition of dissolved SF6 and a conservative tracer (Rhodamine or NaBr) [Kling et al., 1995] . Integrated annual CH4 fluxes from similar site types were averaged and are presented in Table 2 . Table 2 Table 3. (1:250,000), the Kuparuk watershed (1:250,000), the upper Kuparuk (1:25,000), Imnavait (1:6000), and Toolik Lake (1:5000) map subareas outlined in Plate 1. One pixel-wide (50 m) bands were sampled along the two NoS flight line transects (148 ø 55' and 149 ø 30') to estimate CH4 flux from an area representing the flight lines. Each of the land cover areas was multiplied by the appropriate average integrated flux presented in Table 2 . The CH4 emission from each land cover category was summed to obtain an estimate of emission from the total map area. The land cover class areas and calculated annual CH4 emission are presented in Table 3 . 
